Purpose Military populations may experience more severe forms of domestic violence than the general population. Although mental disorders are associated with domestic violence perpetration among the general population, it is not clear whether this is the case for military populations. This review aimed to establish the prevalence and odds of domestic violence perpetration among male and female military personnel with mental disorders. Methods Systematic review: searches of eleven electronic databases were supplemented by hand searches, reference screening, citation tracking and expert recommendations.
Results Ten studies were included; nine reporting on partner violence and one on violence against an adult family member. Median prevalence estimates were calculated for partner violence perpetration among male military personnel with post-traumatic stress disorder (PTSD); estimates on other disorders were not possible due to lack of data. 27.5 % of men with PTSD reported past year physical violence perpetration against a partner and 91.0 % reported past year psychological violence perpetration against a partner. Due to limited data, no median estimates could be calculated for female military personnel. Data from individual papers indicate increased odds of past year partner violence perpetration among male and female military personnel with depression; inconsistent findings were reported for risk of partner violence perpetration among male and female military personnel with PTSD.
Introduction
Domestic violence is the use of threatening behaviour, violence or abuse against a current/former intimate partner or adult family member [1] . The intimate relationship between abuser and victim means that the violence is generally more frequent and severe than other forms of interpersonal abuse [2] , and results in greater physical and psychiatric morbidities [3] [4] [5] . A significant public health issue, domestic violence is associated with increased health care use. Medical and mental healthcare costs exceed £1700 million per annum in the UK and $4 billion in the USA [6, 7] .
Around one in four women and one in seven men in the general population experience some form domestic violence in their lifetime [8] [9] [10] . Little is known about the prevalence of domestic violence among military families [11] , although initial evidence suggests that these families may experience more severe forms of violence compared to the general population [12] . Risk factors for domestic violence perpetration among military personnel, although limited, appear to be similar to the general population [13] . They include witnessing and experiencing abuse in childhood, previous violence victimization and perpetration, social deprivation and substance misuse [14] . Occupationspecific risk factors have also been identified [15] [16] [17] [18] , with evidence suggesting length of deployment as a risk factor for domestic violence perpetration [19] . Similarly, combat stress is shown to be associated with domestic violence perpetration among active-duty military personnel [20] , military veterans [21] and prisoners of war [22] . Associations between combat stress and perpetration of domestic violence are, however, found to be partly mediated by the presence of posttraumatic stress disorder (PTSD) [20, 23] . These findings are noteworthy as evidence suggests around 15-20 % of military personnel report symptoms of PTSD, anxiety or depression following deployment [24] . The extent to which mental disorders across the diagnostic spectrum are associated with domestic violence perpetration in the military is not yet known.
People with mental disorders are found to be at a two to threefold increased risk of violence towards others [25] . The extent to which this increased risk is specifically associated with domestic violence perpetration remains unclear. A recent review identified a high prevalence and increased unadjusted odds for lifetime partner violence perpetration among both men and women in the general population [26] . It is not yet clear the extent to which these associations also exist among military populations.
Interest in domestic violence within the context of military families is particularly timely as there is increasing concern that due to the large numbers of military personnel returning to civilian life from active military service (e.g. from Afghanistan and previously Iraq), community-based statutory and voluntary welfare services may not have the expertise to cope with the increased demand for services from military personnel. From a policy perspective, although UK and USA guidance [27] recognises a need to address domestic violence perpetration in military families, the existing strategies concentrate on other forms of interpersonal violence. These policies also fail to consider whether the risks and mechanisms for domestic violence perpetration are different within military families. It is necessary, therefore, to examine the extent and correlates of domestic violence perpetration among military personnel in order to determine the level of need for relevant clinical interventions and whether existing treatments require tailoring to support the specific needs of military families. We, therefore, aimed to investigate the prevalence and odds of domestic violence perpetration among male and female military personnel with mental disorders.
Aims
The aim of this review was to systematically review the literature to estimate the prevalence and odds of domestic violence perpetration among male and female military personnel (active-duty or veteran) with a mental disorder (as measured by a validated diagnostic or screening instrument).
Methods

Search strategy
This review followed PRISMA reporting guidelines and the protocol is registered with PROSPERO: registration CRD42012002048 (http://www.crd.york.ac.uk/prospero) [28] . We undertook electronic searches of eleven bibliographic databases (see supplementary information), updated two systematic reviews on violence perpetration to identify studies which may have collected data on the perpetration of domestic violence [29, 30] , hand searched five journals (Aggression and Violent Behaviour, Journal of Family Violence, Journal of Interpersonal Violence, Journal of Traumatic Stress and Military Medicine), screened reference lists of included studies, conducted forwards citation tracking of included studies, and contacted experts for recommendations. Medical Subject Headings (MeSH) and text words were used for electronic database searches, from their dates of inception up to 31st January 2012. Terms for domestic violence were adapted from Cochrane protocols and literature reviews; [31] [32] [33] terms for mental disorders were adapted from NICE guidelines (see supplementary information) [34] . When updating the reviews on violence perpetration, we used the author's original search terms to search databases from February 2009 (the upper limit of the original review) to 31st January 2012 [29, 30] . We did not limit the searches further by including specific search terms for the military. Fifty experts were contacted with a list of included studies and were asked to nominate additional papers (either published or in press) that may have been eligible for inclusion in the review; responses were received from 29. Only English language papers were included.
An update of the above searches was carried out using the sources that identified all of the included articles from the initial search (i.e. MEDLINE, EMBASE and PsycInfo), from the upper date of the initial search (i.e. 31st January 2012) to 7th April 2014. This was supplemented by a hand search of a newly established military and health journal (Military Behavioral Health, first published in 2013) and screening of reference lists and forwards citation tracking of included studies.
Study selection criteria
Studies were eligible for inclusion if they: (a) included male and/or female active-duty or veteran 1 /ex-service personnel (aged C16 years); (b) measured mental disorders using a validated diagnostic (e.g. the Schedules for Clinical Assessment in Neuropsychiatry [36] ) or screening instrument; (c) presented the results of peer-reviewed research based on intervention studies (e.g. randomised controlled trials, non-randomised controlled trials, parallel group studies), before-and-after studies, interrupted time series studies, cohort studies, case-control studies, or cross-sectional studies; and (d) reported the prevalence and/or risk of perpetration of domestic violence, or collected data from which these statistics could be calculated. Domestic violence was defined as ''any incident of threatening behaviour, violence or abuse (psychological, physical, sexual, financial or emotional) between adults who are or have been intimate partners or family members regardless of gender or sexuality'' [1] . Mental disorders included schizophrenia, schizotypal and delusional disorders, mood (affective) disorders and neurotic, stress-related and somatoform disorders.
Data extraction and quality appraisal
Three reviewers (KT, RB and GT) screened the downloaded titles and abstracts against the inclusion criteria; if it was unclear whether a reference met the inclusion criteria it was taken forward to the next stage of screening. Three reviewers (KT, RB and EW) then assessed the full-texts of potentially eligible studies. If studies collected data on the prevalence and/or risk of domestic violence perpetration but did not report it, study authors were contacted.
Data from included papers were extracted onto standardised electronic forms by three reviewers (KT, RB and GT). Extracted data included information on study design, sample characteristics, measures of mental disorder and domestic violence, and the prevalence and risk of domestic violence perpetration. Data were extracted separately for men and women, if presented.
The quality of included studies was independently appraised by two reviewers (KT and RB) using criteria adapted from validated tools [36] [37] [38] [39] . Reviewers compared scores and resolved disagreements before allocating a final appraisal score. The quality appraisal checklist included items assessing study selection and measurement biases (see supplementary information). Studies were categorised as high-quality if they scored C50 % on questions pertaining to selection bias. Quality scoring, particularly for observational research, is contestable [40] , yet we wanted to exclude poor studies that threatened the validity of the findings. This 50 % criterion was chosen in order to maximise the number of studies eligible for inclusion in any meta-analyses, whilst excluding studies in which a high risk of selection bias threatened the validity of the results.
Data analysis
Prevalence, odds ratios (ORs) and 95 % confidence intervals (CIs) were calculated for perpetration of domestic violence by type of mental disorder. Gender-disaggregated estimates were calculated where data were available. When calculating odds ratios, the control group were people with no mental disorders. Due to limited data, it was not possible to adjust odds ratios for potential confounders; unadjusted odds ratios are therefore presented. In addition, due to a lack of gender-disaggregated and disorder-specific data from high-quality studies, we were unable to perform any meta-analyses.
Studies that presented data on the perpetration of verbal abuse were categorised under the heading 'psychological abuse', in keeping with the working definitions of this review.
Results
Key features
The study selection process is presented in Fig. 1 . Literature searches yielded 10,987 unique references, of which 10,943 were excluded following title and abstract screening and a further 34 were excluded following full-text screening. The remaining ten papers were included in the review: seven were identified from searches of electronic databases, two from citation tracking and one from hand searching.
The ten studies reported on a combined sample of 34,939 men and 7736 women. All studies were conducted in high-income countries, with seven in the USA [15, 23, [41] [42] [43] [44] [45] , one in Canada [46] , one in Israel [47] and one in the UK [20] . Seven papers sampled only military veterans [15, 23, 41, 42, 44, 45, 47] , two papers sampled only active-duty military personnel [43, 46] and one sampled both active-duty and ex-service personnel [20] .
As shown in Table 1 , six studies were conducted in military medical settings (i.e. US veteran affairs medical centres and an Israeli rehabilitation medical centre) and four in general military settings (i.e. US National Guard units, US Air Force, Canadian Regular Forces and UK Armed Forces communities). Six studies reported on past year violence only [15, 23, [41] [42] [43] 47] , three on any violence perpetrated within a current relationship [44] [45] [46] and one on violence perpetrated in the weeks following return from deployment [48] . Six studies included both male and female military personnel and four included only men. Nine studies reported on partner violence perpetration and one on violence against an adult family member. Six of the ten studies used the validated questionnaire Conflict Tactics Scale to measure domestic violence, one study used an adapted version of the Conflict Tactics Scale and three studies developed their own measure. Five of the ten studies were categorised as high-quality (i.e. scoring 50 % or more for selection bias) [23, 43, 46, 47] . Full details of study design, sample size and outcomes are provided in Table 2 .
Main findings
Results are reported for domestic violence perpetration by male and female military personnel with PTSD, depression, generalized anxiety disorder, and common mental disorder. Results are presented separately for past year perpetration of violence, violence perpetrated at any time within a current intimate relationship, and violence perpetrated in the weeks following return from deployment (see also Tables 2, 3 ).
Posttraumatic stress disorder (PTSD)
Past year physical partner violence perpetration Five papers reported on past year physical partner violence perpetration among military personnel with PTSD [15, 23, 41, 42, 47] . Among men with PTSD, the median prevalence of past year physical partner violence perpetration (four studies) was 27.5 % (IQR 21.8-36.2 %; range 21-46 %) [15, 23, 42, 47] . Due to a limited number of high-quality studies it was not possible to calculate a pooled odds ratio; among the two high-quality studies one found that men with PTSD were significantly more likely to perpetrate past year physical partner violence compared to men without a mental disorder (OR 2.64 95 % CI 1.14-6.07) [47] but the other did not find any statistically significant difference between men with PTSD and those without a mental disorder (OR 1.09 95 % CI 0.44-2.70) [23] . A mixed sample of 240 male and 24 female military veterans attending an outpatient mental health veteran affairs hospital clinic reported the prevalence of past year physical partner violence perpetration to be 18 % [41] . Only one study reported data separately for women and identified that one of the five female military personnel with PTSD and hazardous substance use behaviours, attending a US veteran affairs medical centre, reported past year physical partner violence perpetration [42] .
Past year psychological partner violence perpetration Four papers reported on past year psychological partner violence perpetration among military personnel with PTSD [15, 23, 42, 47] . Among men with PTSD, the median prevalence of past year psychological partner violence perpetration (four studies) was 91.0 % (IQR 88.3-92.3 %; range 80-96 %) [15, 23, 42, 47] . Due to a limited number of high-quality studies it was not possible to calculate a pooled odds ratio; among the two highquality studies one found that men with PTSD were significantly more likely to perpetrate past year psychological partner violence compared to men without a mental disorder (OR 3.65 95 % CI 1.45-9.19) [47] but the other did not find any statistically significant difference between men with PTSD and those without a mental disorder (OR 1.90 95 % CI 0.55-6.52) [23] . One study reported on past year psychological partner violence perpetration among female military personnel with PTSD and hazardous substance use behaviours; all five women surveyed in a US veteran affairs medical centre reported past year psychological violence perpetration [42] .
Any partner violence perpetration within a current relationship Three studies reported on partner violence perpetration occurring at any time in a current relationship among military personnel with PTSD [44] [45] [46] . One paper reported on male and female physical partner violence perpetration only [45] and two reported male and/or female physical and psychological partner abuse perpetration [44, 46] . The one high-quality study sampled 1745 male and female Canadian Regular Forces personnel (24 % of whom were deployed within the previous 2 years) and reported a prevalence of any physical and/or sexual violence of 19 % and any emotional and/or financial violence of 33 % among men and women with PTSD [46] . This study found that men and women with PTSD were significantly more likely to have perpetrated physical and/or sexual violence (OR 3.35 95 % CI 2.00-5.59) and psychological and/or financial abuse (OR 2.79 95 % CI 1.84-4.23) in their current relationship compared to those without a mental disorder [46] . Records aŌer duplicates removed: n = 10,987
Records screened: n = 10,987
Records excluded: n = 10,943
Full-text arƟcles assessed for eligibility: n = 44
Full-text arƟcles excluded: N = 34
Reasons for exclusion:
Did not use validated measure to assess mental disorder: N = 6
Violence not measured via self-report: N = 4
Reported on same dataset as other (included) study: N = 6
Did not measure domesƟc violence: N = 6
Unable to obtain data from authors: N = 12
Studies included in review: N = 10 
Depression
Past year physical partner violence perpetration Three papers reported on past year physical partner violence perpetration among male and female military personnel with depression [41] [42] [43] ; two of the three studies reported data separately for male and female personnel [42, 43] . Among men, a high-quality study comprising a national community survey of active-duty male US Air Force personnel (with a mean number of 8 weeks deployment) reported the prevalence of past year physical partner violence perpetration to be 3 % among those with depression [43] . This high-quality study found that men with depression were significantly more likely to perpetrate past year physical partner violence compared to men without a mental disorder (OR 3.95 95 % CI 3.05-5.11). A mixed sample of male and female military veterans attending an outpatient mental health veteran affairs hospital clinic reported the prevalence of past year physical partner violence perpetration to be 18 % [41] . One high-quality study reported data for female military personnel. A national community survey of active-duty US female Air Force personnel (with a mean number of 5 weeks deployment) reported the prevalence of past year physical partner violence perpetration to be 4 % among women with depression [43] . This study found that women with depression were significantly more likely to perpetrate past year physical partner violence compared to women without a mental disorder (OR 3.67 95 % CI 2.38-5.66) [43] .
Past year psychological partner violence perpetration One paper reported on past year psychological partner violence perpetration among military personnel with depression. Among 125 male and 8 female US veterans (deployed a mean number of 1.5 times) attending a veteran affairs medical centre the prevalence of past year psychological partner violence perpetration was 77 % among depressed males and 60 % among depressed females [42] .
Any partner violence perpetration within a current relationship Two papers reported on the prevalence of any partner violence perpetration within a current relationship among military personnel with depression [45, 46] . The one highquality study of a mixed sample of 1745 male and female Canadian Regular Forces personnel (24 % of whom were deployed within the previous 2 years) reported a prevalence of any physical and/or sexual violence of 19 % and any emotional and/or financial violence of 32 % among men and women with depression [46] . This study found that men and women with depression were significantly more likely to have perpetrated physical and/or sexual violence (OR 3.86 95 % CI 2.34-6.35) and psychological and/or financial abuse (OR 3.00 95 % CI 2.00-4.50) in their current relationship compared to those without a mental disorder [46] .
Generalized anxiety disorder (GAD)
One paper reported on the prevalence of any physical partner violence perpetration within a current relationship among military personnel with generalized anxiety disorder (GAD) [45] . Among 288 male and 24 female US veterans from Operation Enduring Freedom (OEF) and Operation Iraqi Freedom (OIF) residing in 6 national guard units (the majority of whom experienced only one OEF/ OIF deployment) the prevalence of any physical partner violence perpetration among men and women with GAD was 38 and 56 %, respectively [45] .
Common mental disorder (CMD)
One high-quality paper reported on the prevalence of perpetration of physical violence against an adult family [20] (see Table 3 ).
Discussion
The aim of this review was to estimate the prevalence and odds of domestic violence perpetration among male and female military personnel with a mental disorder. Four of the five high-quality papers reported a significantly higher PTSD post-traumatic stress disorder, GAD generalized anxiety disorder, CMD common mental disorder prevalence in those with mental disorders compared with those without, as is found in the general population [26] . Median prevalence estimates were calculated for partner violence perpetration among male military personnel with post-traumatic stress disorder (PTSD), estimates on other disorders were not possible due to lack of data. 27.5 % of male military personnel with PTSD report past year physical partner violence perpetration and 91.0 % report past year psychological partner violence perpetration. The higher prevalence of psychological versus physical abuse perpetration is consistent with wider research which finds that perpetrators may be more likely to admit to psychological than physical harm [49] . Prevalence estimates varied widely between the ten studies, reflecting high levels of study heterogeneity. Studies using clinical samples had particularly inconsistent results probably reflecting poorer methodological quality. Due to limited data, corresponding estimates could not be calculated for women's perpetration of violence. Pooled odds ratios could also not be calculated for either male or female military personnel due to a lack of high-quality studies. Individual studies suggested an increased odds of past year partner violence perpetration among male and female military personnel with depression. Findings were inconsistent in relation to partner violence perpetration among male and female military personnel with PTSD.
The most striking finding of this review is the limited number of studies in this area. Furthermore, several of the studies had major methodological limitations. Evidence is particularly limited on women in the military, as the higher-quality studies typically focused on male military personnel. More rigorous studies are needed that look at the full range of mental disorders and different forms of violence for both male and female military personnel, with specific consideration of occupation-specific factors that might impact on findings.
Rates of partner violence perpetration among military personnel are likely to be influenced by the military culture of using violence as a legitimate method of conflict resolution [50, 51] . In addition, a recent review has found that the number and length of deployments may be additional risk factors for partner violence perpetration [52] .
Recent international military efforts to address domestic violence perpetration among military personnel include the US Department of Defence's 'Family Advocacy Program and Defence Task Force on Domestic Violence' and the Canadian Armed Forces 'Domestic Violence and Family Violence Prevention' programme [53, 54] . The UK government has also developed the Ministry of Defence's TriForce policy as part of their Violence Against Women and Girls strategy [27] . However, clear guidance and strategies on how military organisations can prevent and protect their personnel from domestic violence is lacking among these strategies. There is currently a dearth of evidence-based interventions on the prevention and management of domestic violence perpetration and to what extent interventions used in the general population are effective with military populations remains unclear [55] .
Strengths and limitations
The major strengths of this review are that it included studies that assessed mental disorders using a diagnostic or screening measure and that it included reports of both physical and non-physical (e.g. psychological and sexual abuse) domestic violence perpetration.
Heterogeneity among the studies included in this review made it difficult to synthesise the findings. One example of heterogeneity can be found among the veteran samples surveyed in studies conducted in different countries, as the term ''veteran'' does not have a universal meaning and different countries have varying definitions for the term [35] . Variations in the definition of this term may present challenges for any future meta-analyses as the sample population may be too different to compare. The synthesis and interpretation of findings was also constrained by limitations in primary studies, measures of domestic violence and of mental disorder, and by a failure to control for potential confounders.
The measures used to assess domestic violence perpetration varied across studies and these inconsistencies reduced the comparability and reliability of study findings. Most studies used the Conflict Tactics Scale (CTS) but this measure has been criticised for its gender neutrality and for measuring acts out of context (i.e. not reporting whether acts of violence were in attack or defence) [56, 57] , which may lead to differential misclassification bias across genders. Some papers developed their own measures without detailing whether, if at all, these measures were validated. Due to the limitations of the measures used, it was not possible to disentangle whether acts comprised a continued pattern of violence, intimidation and control that was severe and frequent in nature or acts that were infrequent, not associated with a general pattern of control, and arose as an intermittent response to occasional conflicts of everyday life [58, 59] . Measurement of domestic violence perpetration also varied with regards to time period. Although the majority of studies measured past year violence perpetration there were some that measured violence perpetrated at any time within a current relationship. The latter measurement time-frame means that there is potentially a wider and more varied timescale that is assessed, and one which could incorporate violence both in the previous year and prior to this. As a result, estimates of past year violence may be under-represented due to the inability to extrapolate this data from these studies. Studies also varied in relation to the types of abuse measured (i.e. physical, sexual, psychological or a combination of behaviours). The majority of studies on military personnel concentrate on perpetration of physical violence and to a lesser extent psychological violence. A similar focus is found in research within the general population [26] .
With regards to measurement of mental disorders, we included papers that used both validated diagnostic measures and screening instruments. The majority of papers used validated screening instruments and these measures are only able to identify the presence of probable mental disorder and not accurately diagnose a disorder. These factors are likely to reduce both the reliability and comparability of study findings. It was also not possible to assess if recovery from mental disorders was associated with a reduction in the risk of physical or psychological domestic violence perpetration.
Studies included in this review failed to control for confounders that could influence the association between mental disorders and domestic violence perpetration. One such factor is childhood adversity which is shown to be associated with symptoms of mental illness and partner violence perpetration among the general population [60] [61] [62] , and PTSD, depressive symptoms and incidents of anger and aggression among military personnel [63, 64] . Evidence suggests childhood antisocial behaviour is also associated with outbursts of anger and perpetration of assault among military personnel [65, 66] . Research indicates that those deployed in combat-roles are more likely to report perpetrating physical violence upon return from theatre [48] . Not all studies adjusted for co-morbid alcohol or substance-abuse, which may also confound the association between mental disorders and domestic violence perpetration. Previous research within military populations has demonstrated an association between alcohol misuse and mental disorders and alcohol misuse and physical violence [48] . Therefore, the associations reported by individual studies between mental disorder and domestic violence perpetration may be confounded by these variables, as well as by military-specific variables such as length of deployment.
Finally, due to the study designs of the included papers, we are unable to draw conclusions about any direction of causality between mental disorder and the perpetration of domestic violence among male and female military personnel.
Implications
This review highlights the need for further research to assess the prevalence and risk of physical, sexual and psychological domestic violence perpetration among active-duty and veteran military personnel with mental disorders. There is also a need for congruency in the measurement of domestic violence in military populations. Future studies should account for the impact of factors such as childhood adversity, pre-enlistment antisocial behaviour, and comorbid alcohol and substance-abuse. Further work is required to develop interventions that are effective in reducing domestic violence perpetration among military personnel.
